Differential expression of matrix metalloproteinases and tissue inhibitors and extracellular matrix remodeling in aortic regurgitant hearts.
Myocardial fibrosis in experimental aortic regurgitation (AR) features abnormal fibronectin with normal collagen content, but the relevant degradative processes have not been assessed. To elucidate these degradative processes, mRNA (Northern) and protein levels (Western) of matrix metalloproteinases (MMPs) and their tissue inhibitors (TIMPs), as well as MMP activity (zymography), were measured in cardiac fibroblasts (CF) from New Zealand white rabbits with experimental AR paired with normals (NL). Collagen and fibronectin were quantified by immunohistochemical staining. In AR CF versus NL CF, MMP-2 and -14 mRNA and protein were increased (both p < 0.005), while TIMPs 1-3 were slightly decreased (p < 0.05-0.005; TIMP-4 undetectable). Gelatinase activity in AR CF was 1.7 times that in NL CF (p < 0.005); fibronectinase activity was unaffected. The Jun N-terminal kinase (JNK) inhibitor SP600125 suppressed MMP-2 protein (0.4-fold, p < 0.05) and mRNA (0.7-fold, p < 0.005) in AR CF; MMP-2 levels in NL CF were unaffected. AR MMP-9 mRNA, protein and activity were low and indistinguishable from NL. In left ventricular tissue, fibronectin was increased 1.9-fold (AR vs. NL, p < 0.05). Total AR collagen was indistinguishable from NL, but the collagen III to collagen I isoform ratio decreased (0.4-fold, p < 0.05). Collagen is relatively deficient in AR fibrosis, due at least in part to upregulated MMPs and downregulated TIMPs; fibronectinase is unaltered. JNK-dependent regulation may stimulate both MMP-2 and fibronectin expression in AR, providing a potential therapeutic target.